INTRODUCTION
Overweight and obesity are well-known risk factors of cardiovascular diseases, diabetes, some cancers, and sleep apnea (1) . The prevalence of obesity is higher in women than men (2) . The results of (6) and may cause eating disorders (7) . Therefore, misperception of weight may have adverse effects on nutritional behaviours. Understanding incorrect perception of weight status is important for the prevention of depression, social anxiety, and eating disorders (8) . Despite the importance of the perception of weight, only a few studies have assessed perception of body in adolescents (9) (10) (11) and adult women (12) in our country.
BMI has been used as the standard reference for comparing perception of weight status with actual adiposity status in many studies (13, 14) . Although body-fat distribution, which is not measured by BMI, may affect perception of weight status as well, this issue has been investigated very rarely (15, 16) . Waist-to-hip ratio (WHR), as an additional measure of body-fat distribution, is a stronger risk factor compared to BMI for myocardial infarction, stroke, and premature death in women (17) .
Health centres are the most important settings for health education and promotion. Health workers have a significant role in providing services, including nutritional education to women who attend these centres. Though not investigated, it is reasonable to assume that perception of health workers of their weight and health status may affect the perception of attendants. We are not aware of any study that has evaluated perception of weight status among health workers. Therefore, the aim of this study was to determine perception of weight and health status among female health workers in urban health centres in Tehran and to examine their association with actual fatness and BMI, using WHR as the most reliable measure.
MATERIALS AND METHODS

Subjects
This cross-sectional study was conducted in 2010 at urban health centres in Tehran. In this city, all health centres are affiliated to two main medical universities (Tehran University and Shahid Beheshti University). A single-stage stratified cluster-sampling method was used for selecting participants. For sampling, the list of all health centres (n=325) was prepared as the sampling frame. These centres were stratified by the two universities. Simple random sampling was employed with probability proportional to the size of each stratum. Forty-three centres affiliated to Tehran University and 73 centres affiliated to Shahid Beheshti University were selected. Each centre was considered a cluster, and all women who were working at each selected centre were invited to participate in the study. Estimation of the sample-size was based on the percentage of misperception of weight status, which was reported as 48% in a study on Iranian women (12) . The sample-size was determined with a confidence level of 95%, using p=0.48, d=0.09×0.48=0.043, α=0.05 as per the equation n=Z 2 P(1-P)/d 2 where Z=1.96, P=0.48, and d=0.043. Accordingly, our sample-size was determined to include 532 participants. In practice, 562 women were interviewed. Pregnant and/or lactating women were not included and, due to the small sample-size, underweight females (BMI <18.5, n=20) were excluded from the study. As a result, a total of 542 female health workers were studied.
The study protocol was approved by Medical Ethics Committee of Research Deputy for Shahid Beheshti University of Medical Sciences.
A questionnaire containing the sociodemographic data was completed in the first step. Variables included age (35 or less and more than 35 years), education as the prosperous years of schooling (12 or less and more than 12 years), years of service (10 or less and more than 10 years), marital status (single, married, and widowed or divorced), job (technician/expert of health, nutrition, or midwifery; physician, dentist, or pharmacist; employee and manual worker), and the present known disease (yes and no).
The perception of individuals about their bodyweight status was assessed using the following question (which has been used in other studies as well) (15, 18, 19) : "Do you imagine yourself as underweight, normal, overweight, or obese?"
To determine the perception of body health status, the participants were asked if they imagined their health status as excellent, good, average, poor, or very poor. The responses were then categorized in three levels of excellent/good, moderate, poor/very poor. When health status was assessed as a dependent variable, the responses were classified into 2 categories: excellent/good and moderate/poor/very poor.
Anthropometric measurements
Weight and height were measured with minimal clothing and without shoes. Weight was measured to the nearest 0.1 kg, using a weighing scale (Seca Model 700, Germany), which was calibrated on a daily basis with known weights. In order to correct the weight of the clothing, one kg was deducted from all obtained weights. This estimate was based on the mean weight of clothing in 20 women. Waist-circumference was measured at the level of the midway between the lowest rib and the iliac crest while hip-circumference was measured at the level of the great trochanter. BMI was calculated as weight (kg) divided by the square of the height (in metre). WHR, as a measure of body-fat distribution, was calculated by dividing waist-circumference (cm) by hip-circumference (cm). The participants' responses to perceptions of their body-weight status were compared with their actual fatness status to determine misperception of weight status. For women who had central obesity, regardless of their BMI levels, misperception was considered when the response was 'underweight' or 'normal weight'. To assess the misperception of weight status in women with a normal WHR, their BMI levels were considered as well. WHR may be a much better gold standard for healthy weight than BMI. Since some women with a normal WHR may have a high BMI, which is also associated with an increased risk of chronic diseases (17), we used both indices for misperception of the definition of weight in women who had a normal WHR. When BMI was assessed as an independent variable for perception of weight and health status, their levels were classified into 2 categories: normal weight and overweight/obese.
Statistical analysis
Statistical analyses were performed using SPSS 11.5 for Windows (SPSS Inc., Chicago, IL, USA). Crude odds ratios with 95% confidence intervals were calculated to analyze associations among perception of weight and health status and anthropometric and sociodemographic variables. Multivariate analyses were conducted using a logistic regression model to assess the potential importance of various variables. All tests for statistical significance were two-tailed and were performed assuming a type I error probability of <0.05.
RESULTS
Characteristics of the study population
The mean age of the participants was 37.3 years (SD±8.9). About 28% of the women had central obesity. Overweight and obesity according to BMI was present in 31.4% and 15.1% of the participants respectively. Twenty-one percent of the women had both central obesity and overweight/obesity (Table 1) . 
Association of the perception of weight status with actual fatness
Tabulating perception of weight status with actual fatness showed that most of the women had a correct impression of their adiposity status. However, more than 40% of women with a normal BMI imagined themselves to be overweight or obese. The women with a normal or high BMI, who had central obesity, reported perceptions of higher overweight or obesity. However, about 47% of those with a normal weight status according to BMI, who had simultaneous central obesity, thought their weight status was normal ( Table 2 ).
Bivariate analyses showed that the odds ratios of the misperception of weight status were significantly higher among the younger, those with less years of service, and those who had a normal WHR or BMI (Table 3 ). Adjusted analyses showed that the women with 12 or less years of education had significantly higher odds of misperception than their counterparts. BMI was the most important variable associated with misperception of weight status as women with normal weight had significantly more misperception than overweight/obese women (OR 8.16, 95% CI 4.82-13.82).
Association of the perception of health status with actual fatness
Tabulating perception of health status with actual fatness showed that 12.5% of the centrally-obese women and 10.3% of those with overweight or obesity according to BMI had poor/very poor perception of their health status. This figure was 14% in those with high levels of both WHR and BMI (Table 4) .
Bivariate analyses showed that the odds ratios of perceived moderate/poor/very poor health status were significantly lower among the young, those with less years of service, single or married, those who were technician/expert of health, nutrition, midwifery, physician, dentist or pharmacist, and had a normal WHR or BMI. Women who were less educated or had known diseases showed higher odds of perceived moderate/poor/very poor health status (Table 5 ). After adjusting for WHR, BMI, and sociodemographic variables, these associations remained significant only for education (OR 2.02, 95% CI 1.01-4.03) and known disease (OR 2.92, 95% CI 1.95-4.37).
DISCUSSION
In this study, women's perception of their bodyweight and health status was evaluated and its association with actual fatness was examined, using both WHR and BMI indices. The result of the present study showed that improper perception, especially the preference for slimness, was present in many female employees working at the health centres in Tehran. BMI was the strongest predictor of the misperception of weight status as normalweight women were more likely to misperceive their weight status compared to overweight/obese women. WHR, as a measure of body-fat distribution, did not affect women's perceptions of weight status. In addition, perception of health status was not related to fatness status. BMI=Body mass index; WHR=Waist-to-hip ratio
The odds of misperception of weight status were more than 8 times higher in women with normal weight, based on BMI, than overweight/obese subjects, which is probably due to dissatisfaction on body-weight status among these women. Central obesity was present only in 15.8% (n=19) of the women with normal weight, who considered themselves as overweight/obese. Therefore, the majority of subjects with normal weight overestimated their adiposity status. Other studies have also confirmed that non-obese women are more probable to have an inaccurate perception of weight status when compared with obese women (20) . The relationship between perception of weight status and BMI is also reported in other studies (14, 21, 22) . The odds of perceived heavier weight status in women and men increased by 60% for each unit increase in BMI (14) . In univariate analysis, WHR showed a statistically significant association with misperception. However, after adjusting for other variables, this association was not statistically significant anymore. This finding reveals that women's perception of weight status, instead of WHR, is mainly based on their BMI. WHR has been recognized as a better marker for assessing health status and mortality risk than BMI (24, 25) . BMI is commonly used for classification of overweight and obesity. However, it has some limitations which could lead to misclassification of fatness status in individuals (26, 27) . BMI does not differentiate between body-fat and muscle mass. There is a potential risk of overestimating 'fatness' in individuals with high muscle mass or bone density, such as body-builders and manual labourers.
Most of the women with central obesity in this study properly perceived their fatness status. However, women with a high BMI were more likely to perceive themselves overweight or obese in comparison with women who had a normal BMI and high WHR, which is also shown in a study on Canadian women (15) . A possible explanation may be that, in comparison with men, fat storage in women is mostly concentrated in the gluteal-femoral region; as a result, they may have a more general awareness of their body-weight status. Therefore, their judgement for adiposity may be mainly based on BMI, and they may pay less attention to fat storage in the mid-section of the body (28) . However, subjects with central obesity are at a higher risk even in the absence of a high BMI. The inappropriate perception in these people prevents them from taking action in order to decrease central obesity.
Data analysis showed that 46.5% of women were suffering from being overweight or obese, which is consistent with the obesity/overweight rate among women in the country. However, the prevalence of central obesity among the study population was lower than the rate in the country. Generally, about one-third of the study population had inaccurate perception of their adiposity. Regarding central obesity, 5.5% of women did not consider themselves as overweight/obese. Based on BMI, underestimation of weight status was present in 3% and overestimation in 41.4% of the women. Underestimation and overestimation of body fatness, based on BMI, are reported to be present respectively in 34.5% and 13.5% of women in Islamshahr (12) , which is far different from the results of the present study. These rates are reported to be 12.2% and 17.7% in Malaysian employees (20) and 3.9% and 42.4% in Japanese female employees (29) respectively, show- BMI=Body mass index; WHR=Waist-to-hip ratio ing that overestimation of weight status, based on BMI, in our study population was similar to that of Malaysian employees but much less than Japanese female employees.
As the study women worked in the health system and, thus, were more familiar with appropriate weight status, we expected a more accurate perception of body fatness. However, their conception was not realistic and healthy in most cases. Besides, considering the prominent role of these women in providing health services, their correct perception Overestimation of weight status is a risk factor of unhealthy behaviours in weight control. The high rate of overestimation of weight status among the women in this study showed that the perception pattern of these women might be different from that of the general population; this pattern is more similar to perceptions of the females in some countries, such as the western countries. Nowadays, slimness is considered to be ideal by many women in some countries (30) . The women in these countries usually assume their weight to be higher than the actual weight and tend to become slimmer (31, 32) . Although the use of the foreign media is limited in Iran, it is possible that the perception of the women in this study was affected by the unhealthy models of slimness broadcast by some media, such as the western media. Studies also show that a slim body model is being promoted among the high socioeconomic levels in the developing countries (33) . While a big concern of health experts is that, having a higher BMI in the developing countries is suggestive of having a higher socioeconomic level or better sources, which leads to desirability of obesity (34) , the tendency towards slimness among some parts of these societies must be regarded.
Further investigations are needed to understand the different aspects of the high rate of misperception in female employees working at the health centres.
Despite the correct perception of body-weight status in most of those with central obesity or BMIbased overweight or obesity in the present study, their perception of health status was illusive; only about 13% of centrally-obese women and 10% of overweight or obese individuals, according to BMI, thought their health status was poor/very poor, and even only 14% of the cases with simultaneous high BMI and WHR reported their health status was poor/very poor. The result of this study did not show a significant relationship between fatness status and perceived health status. The present known disease was the strongest predictor of the perception of health status as women who were afflicted by a disease were more likely to report their perception of health status as poor/very poor when compared with healthy individuals. The frequency of having a known disease was significantly higher in subjects who had central obesity or a high BMI compared to their counterparts (data not shown). However, individuals did not consider their fatness to be a health risk, indicating that they were not aware that excess adiposity could affect their health status.
About half of the women who considered themselves overweight or obese expressed excellent/ good health status. Our results are consistent with other studies, indicating that, although overweight people may be aware of their excess weight, they optimistically believe that they are at a lower risk than their peers (35) . Obese people also tend to underestimate the morbidity risk (36) . However, in a study in the USA, obesity was negatively correlated with self-rated health status in adults, even in the absence of chronic diseases (37) .
Limitations
The limitations of this study include the following: first, the women's perception of weight was not measured objectively; however, an individual's direct self-perception of his/her weight status is the first step in respecting nutritional and health behaviours. Second, as underweight women were excluded from the study, the findings may be different in those individuals. Third, as the study population consisted of working people, they can be healthier and more aware of their health status than the general population of the same age. Fourth, our study population could be different from the women working at health centres in other cities; hence, the results might not be generalizable to all women working at health centres in the country.
Conclusions
Despite limitations, this study provided some information about perception of body fatness and health status among an important group of healthcare workers in the society for the first time. Besides, this is among the few studies considering the effect of body-fat distribution on assessing the perception of body-weight and health status.
There was marked discordance between the perceived weight status and actual fatness in women who were of normal weight according to BMI. The individuals' perception of health status was not associated with their adiposity status. The importance of using body-fat distribution in the perception of weight and health status should be emphasized. According to the findings of the present study, we need appropriate health strategies to improving the knowledge of and developing the insight about appropriate adiposity status and its effect on health status among women working at health centres. The effect of the perception of healthcare workers
